Differential binding of factor XII and activated factor XII to soluble and immobilized fibronectin--localization of the Hep-1/Fib-1 binding site for activated factor XII.
Fibronectins (FNs) are dimeric glycoproteins that adopt a globular conformation when present in plasma and solution and an extended conformation in the extracellular matrix. Factor XII (FXII) is a zymogen of the proteolytically active FXIIa that plays a role in thrombus stabilization by enhancing clot formation and in inflammation by enhancing bradykinin formation. To investigate whether the extracellular matrix could play a role in these events, we have recently shown that FXIIa, but not FXII, binds to the extracellular matrix (ECM), and suggested that FN may be the target for the binding. Immunofluorescence microscopy has in the present investigation confirmed that FXIIa added to the ECM colocalizes with FN deposited during growth of human umbilical vein endothelial cells. The aim of the present study, therefore, was to further elucidate the interaction between FXIIa and FN by the use of a solid face binding assay. This showed, like the binding to the ECM, that FXIIa, but not FXII, binds in a Zn2+-independent manner to immobilized FN. The K(D) for the binding was 8.5 +/- 0.9 nM (n = 3). The binding was specific for the immobilized FN, as the binding could not be inhibited by soluble FN. Furthermore, soluble FN did not bind to immobilized FXIIa. However, soluble FN could bind to FXII, and this binding inhibited the surface-induced autoactivation of FXII and subsequent binding of the generated FXIIa to immobilized FN. The presence of FXII in an anti-FN immunoprecipitate of plasma indicated that some FXII in plasma circulates bound to FN. The binding of FXIIa to FN was inhibited by gelatine and fibrin but not by heparin, indicating that FXIIa binds to immobilized FN through the type I repeat modules. Accordingly, FXIIa was found to bind to immobilized fragments of FN containing the type I repeat modules in the N-terminal domain to which fibrin and gelatine bind.